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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

(e) the inveiation was described in (1) an application for patent, published under section 122(b), by 
another fileiirijthe United States before the invention by the applicant for patent or (2) a patent 
granted on gn f pplication for patent by another filed in the United States before the invention by the 
applicant fof pftent, except that an international application filed under the treaty defined in section 
351(a) shallifii^e the effects for purposes of this subsection of an application filed in the United States 
only if the inteiiational application designated the United States and v\^s published under Article 21(2) 
of such treaty in the English language. 

1. Claims 1, 2, 4, 6, 9, 10-12, 14, 16, 19, 20, 25, 27-34 are rejected under 35 
U.S.C. 102(e) as being anticipated by Bootli, Jr. (US 6.078,037). 

As to claim 1 , Booth, Jr. discloses, in Figure 2, a pixel cell (60), comprising: 

• a first storage node (36) for storing charge generated at a photosensitive element 
prior to storing said charge at a floating diffusion region of said pixel cell; and 

• a second storage node (46) for storing a portion of said charge generated by said 
photosensitive element that is not stored by said first storage node (col. 2, lines 
48-53). 

As to claim 2, Booth, Jr. teaches the pixel cell of claim 1 , wherein said photosensitive 
element is a photodiode (10; col. 2, line 35). 

As to claim 4, Booth, Jr. teaches the pixel cell of claim 1 , v^^herein said first storage node 
comprises a storage capacitor (col. 2, line 48, Fig. 2). 
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As to claim 6, Booth, Jr. teaches the pixel cell of claim 1 , wherein said second storage 
node comprises a storage capacitor (col. 2, line 48), Fig. 2. 

As to claim 9, Booth, Jr. teaches the pixel cell of claim 1 further comprising a first 
transfer transistor (38) switchably coupled between at least one of said first and second 
storage nodes and said floating diffusion region (col. 2, lines 54-56). 

As to claim 10, Booth, Jr. teaches the pixel cell of claim 1 further comprising: 

• a first transfer transistor (38) switchably coupled between said first storage node 
and said floating diffusion region; and 

• a second transfer transistor (48) switchably coupled between said second 
storage node and said floating diffusion region (col. 2, lines 54-56). 

As to claims 11, 12, 14, 16, 19, and 20, these claims only differ from claims 1, 2, 4, 6, 9, 
and 10 in that claims 1 1 , 12, 14, 16, 19, and 20 claim a semiconductor chip comprising 
a plurality of pixels (70 of Booth, Jr.), each pixel having the same configuration as 
claimed in claims 1, 2, 4, 6, 9, and 10. Thus, claims 11, 12, 14, 16, 19, and 20 are 
analyzed as previously discussed in claims 1, 2, 4, 6, 9, and 10. 

As to claim 25, Booth, Jr. teaches a method for operating an image sensor (62), the 
method comprising: 
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• receiving, at a first storage node (36) of a pixel cell, charge generated by a 
photosensitive element of said pixel cell (col. 2, lines 41-49); 

• receiving, at a second storage node (46) of said pixel cell, a portion of said 
charge generated by said photosensitive element not stored at said first storage 
node (col. 2, lines 41-49); and 

• transferring said charge from at least one of said first and second storage nodes 
to a floating diffusion region (collection node 32) of said pixel cell (col. 2, lines 49- 
52). 

As to claim 27, Booth, Jr. teaches the method of claim 25, wherein said second act of 
receiving comprises receiving said portion of said charge at a storage capacitor (36) of 
said pixel cell (col. 2, lines 48-53, Fig. 2). 

As to claim 28, Booth, Jr. teaches the method of claim 25, wherein said act of 
transferring comprises: 

• transferring said charge from said first storage node (36) to said floating diffusion 
region (col. 2, lines 49-52); and 

• transferring said charge from said floating diffusion region to a column line 
associated with said pixel cell (col. 2, lines 50-52). (Bit line serves same purpose 
as column line.) 
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As to claim 29, Booth, Jr. teaches the method of claim 25, wherein said act of 
transferring comprises: 

• transferring said charge from said second storage node (46) to said floating 
diffusion region (col. 2, lines 49-63); and 

• transferring said charge from said floating diffusion region to a column line 
associated with said pixel cell (col. 2, lines 50-52, Fig. 2). (Bit line serves same 
purpose as column line.) 

As to claim 30, Booth, Jr. teaches the method of claim 25, wherein said first act of 
receiving comprises activating a shutter gate transistor (sampling gate transistor 34) 
coupled between said first storage node and said photosensitive element (col. 2, lines 
46-48, Fig. 2). 

As to claim 31, Booth, Jr. teaches the method of claim 25, wherein said second act of 
receiving comprises activating a shutter gate transistor (sampling gate transistor 44) 
coupled between said second storage node and said photosensitive element (col. 2, 
lines 46-48, Fig. 2). 

As to claim 32, Booth, Jr. teaches the method of claim 25, wherein said act of 
transferring comprises activating a transfer transistor (output transistor 38) coupled 
between at least one of said first and second storage nodes and said floating diffusion 
region (col. 2, lines 64-56, Fig. 2). 
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As to claim 33, Bootli, Jr. teaches a method for operating an image sensor (62), the 
method comprising: 

• receiving light at a photosensitive element (1 0)of a first pixel cell; 

• transferring charge generated by said photosensitive element to a first storage 
node (36) of said first pixel cell; 

• transferring a portion of said charge not transferred to said first storage node to a 
second storage node (46) of said first pixel cell; 

• transferring said charge from said first storage node to a floating diffusion region 
(32) of said first pixel cell; 

• reading out said charge from said floating diffusion region (col. 2, lines 54-56); 

• transferring said charge from said second storage node to said floating diffusion 
region (42); and 

• reading out said charge from said floating diffusion region (col. 2, lines 54-56, col. 
2, lines 34-56). 



As to claim 34, Booth, Jr. teaches the method of claim 33 further comprising the act of 
resetting at least one of said photosensitive element and said floating diffusion region 
(reset transistor 12, col. 2, lines 31-34). 
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Claim Rejections • 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 3, 5, 7, 8, 13, 15, 17, 18, and 26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Booth, Jr. (US 6,078,037) in view of Merrill (US 6,069,376). 

As to claim 3, Booth, Jr. teaches the pixel cell of claim 1 , but does not teach wherein 
said first storage node comprises a gated storage node. 

Merrill teaches wherein said first storage node comprises a gated storage node (86; col. 
7, line 7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used the gated storage node of Merrill with the pixel of 
Booth, Jr. to provide a storeage-pixel sensor and an imaging array of storage-pixel 
sensors that incorporate a Tilm-speed" switching capability without adding significantly 
to the layout area of the imaging array. (See col. 2, lines 47-50 of Merrill). 

As to claim 5, Booth Jr. teaches the pixel cell of claim 1 but Merrill teaches wherein said 
second storage node comprises a gated storage node (col. 7, line 7 of Merrill). 
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As to claim 7, Booth, Jr. in view of Merrill teaches the pixel cell of claim 3 wherein said 
gated storage node comprises (86 of Merrill): 

• a depletion area (1 30 of Merrill) between said photosensitive element and said 
floating diffusion region (col. 7, lines 58-60 of Merrill); and 

• a barrier region (126 of Merrill) adjacent to said depletion area (col. 7, lines 54-56 
of Merrill). 

As to claim 8, Booth, Jr. in view of Merrill teaches the pixel cell of claim 7, wherein said 
depletion area and said barrier region comprise oppositely doped silicon (col. 7, lines 
54-60 of Merrill). 

As to claims 13, 15, 17, and 18, these claims differ only in that these claims claim a 
semiconductor chip comprising a plurality of pixels (70 of Booth, Jr.), each pixel having 
the same configuration as claimed in claims 3, 5, 7, and 8. Thus, claims 13, 15, 17, and 
18 are analyzed as previously discussed in claims 3, 5, 7, and 8. 

As to claim 26, Booth, Jr. teaches the method of claim 25, Merrill teaches wherein said 
first act of receiving comprises receiving said charge at a gated storage node (86) of 
said pixel cell (col. 7, line 7 of Merrill). 

4. Claims 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Booth, Jr. (US 6,078,037) in view of Guidash (US 6,710, 804 B1). 
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As to claim 21 . Booth, Jr. teaches the chip (70) of claim 1 1 , but does not teach the chip 
further comprising a sample and hold circuit for receiving said charge stored by said 
floating diffusion region. 

Guidash teaches the chip further comprising a sample and hold circuit for receiving said 
charge stored by said floating diffusion region (Fig. 1 B, col. 3, line 62- col. 4, line 13). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have to used the sample and hold circuit of Guidash with the 
chip of Booth Jr. in order to provide a true correlated double sampling for the photo 
detector signal level to provide a device that retains provided extended dynamic range 
while retaining low fixed pattern noise, small pixel, and high sensitivity. (See col. 4, lines 
60-61 and col. 2, lines 6-9 of Guidash.) 

As to claim 22, Booth, Jr. in view of Guidash teaches the chip of claim 21 , wherein said 
sample and hold circuit comprises at least four storage nodes, each respectively for 
storing a reset voltage and a signal voltage representing a charge stored by each of 
said first and second storage nodes (C5 and C6, Fig. lb of Guidash, col. 4, lines 46-51). 
(It would have been obvious to one skilled in the art to have used a sample and hold 
circuit, as taught by Guidash, for each of the storage nodes, as taught in Booth Jr.) 

As to claim 23, Booth, Jr. in view of Guidash teaches the chip of claim 21, wherein said 
sample and hold circuit further comprises at least two storage nodes (C5 and C6 of 



Application/Control Number: 10/751,440 Page 10 

Art Unit: 2622 

Guidash) for respectively storing a reset voltage of said floating diffusion region and a 
signal voltage of at least one of said first and second storage nodes (col. 4, lines 46-51 ). 

5. Claims 24 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Booth, Jr. (US 6,078,037) in view of Guidash (US 6,160,281). 

As to claim 24, Booth, Jr. teaches a semiconductor chip (70), comprising: 

• a plurality of pixel cells comprising: 

• a first storage node (36) for storing charge generated at a photosensitive element 
(10) prior to storing said charge on said common floating diffusion region; and 

• a second storage node (46) for storing a portion of said charge generated by said 
photosensitive element that is not stored by said first storage node (col. 2, lines 
48-53); 

• but does not teach wherein at least two of which share a common floating 
diffusion region. 

Guidash teaches wherein at least two of which share a common floating diffusion region 
(84; Fig. 8, col. 4, lines 57-61). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have have used the common floating diffusion region of Guidash 
with the semiconductor chip of Booth, Jr. so that layout efficiencies can be utilized to 
improve the fill factor of the pixel. (See col. 3, lines 1-3 of Guidash (US 6,160,281).) 
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As to claim 35, Bootli, Jr. teaches the method of claim 33 further comprising: 

• receiving light at a second photosensitive element (10) of a second pixel cell; 

• transferring charge generated by said second photosensitive element to a first 
storage node (36) of said second pixel cell; 

• transferring a portion of said charge not transferred to said first storage node of 
said second pixel cell to a second storage node (46) of said second pixel cell; 

• transferring said charge from said first storage node of said second pixel cell to 
said floating diffusion region (32); 

• reading out said charge from said floating diffusion region (col. 2, lines 54-56); 

• transferring said charge from said second storage node of said second pixel cell 
to said floating diffusion region (42); and 

• reading out said charge from said floating diffusion region (col. 2, lines 54-56, col. 
2, lines 34-46); 

but does not teach wherein said first and second pixel cells share said floating diffusion 
region. 

Guidash teaches wherein said first and second pixel cells share said floating diffusion 
region (84; Fig. 8, col. 4, lines 57-61). 

6. Claims 36, 37, 39, 41 , 44, and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Booth Jr. (US 6,078,037) in view of Miyamoto (US 2003/0090575 
A1). 
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As to claims 36, 37, 39, 41, 44, and 45, these claims differ from claims 1, 2, 4, 6, 9, and 
10 only in that a processor is additionally recited. Booth Jr. does not teach a processor. 
Miyamoto teaches a processor (7; paragraph [0029]). 

Therefore, It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used the processor of Miyamoto with the system of Booth 
Jr. to provide an electronic still camera which is capable of effecting continuous 
shooting at a higher speed, which does not produce a large number of useless 
exposures during recording, and which is capable of reproducing an image so that the 
motion of a subject can be easily grasped. (See paragraph [001 1] of Miyamoto). 

7. Claims 38, 40, 42, and 43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Booth Jr. (US 6,078,037) in view of Miyamoto (US 2003/0090575 
A1) as applied to claim 36 above, and further in view of Merrill (US 6,069,376). 

As to claim 38, Booth Jr. in view off Miyamoto does not teach wherein said first storage 
node comprises a gated storage node. 

Merrill teaches wherein said first storage node comprises a gated storage node (86; col. 
7, line 7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used the gated storage node of Merrill with the pixel of 
Booth, Jr. to provide a storeage-pixel sensor and an imaging array of storage-pixel 



Application/Control Number: 1 0/751 ,440 Page 1 3 

Art Unit: 2622 

sensors that incorporate a "film-speed" switching capability without adding significantly 
to the layout area of the imaging array. (See col. 2, lines 47-50 of Merrill). 

As to claim 40, Booth, Jr. in view of Miyamoto, further in view of Merrill teaches wherein 
said second storage node comprises a gated storage node (col. 7, line 7 of Merrill). 

As to claim 42, Booth, Jr. in view of Miyamoto, further in view of Merrill teaches the 
processor system of claim 38 wherein said gated storage node comprises (86 of 
Merrill): 

• a depletion area (1 30 of Merrill) between said photosensitive element and said 
floating diffusion region (col. 7, lines 58-60 of Merrill); and 

• a barrier region (126 of Merrill) adjacent to said depletion area (col. 7, lines 54-56 
of Merrill). 

As to claim 43, Booth, Jr. in view of Miyamoto, further in view of Merrill teaches the 
processor system of claim 42, wherein said depletion area and said barrier region 
comprise oppositely doped silicon (col. 7, lines 54-60 of Menrill). 

/ 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Krymski (US 2003/0076431 A1 ) discloses an image sensor with pixels having 
multiple capacitive storage elements. 

Rahn (US 7,170,041 B2) discloses a pixel circuitry for imaging system. 
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